Monitoring of early nephrotoxic effects of industrial chemicals.
Long-term exposure to certain industrial chemicals (e.g. heavy metals, some halogenated hydrocarbons) may cause progressive degenerative changes in the kidney, possibly leading to renal insufficiency. The screening tests most widely used to assess the integrity of the kidney (i.e. serum creatinine or BUN and the quantitative or semi-quantitative measurement of total proteinuria) lack sensitivity; they do not permit the detection of renal disturbances at a stage when removal from exposure may prevent progression of the disease process and are not suitable to determine the no-effect levels of potentially nephrotoxic chemicals. During the last decades new markers have been proposed for the early detection of structural and/or functional changes at various sites of the renal parenchyma. Some tests mainly attempt to assess the integrity of the glomerulus (e.g. high Mr proteinuria such as transferrinuria and albuminuria; increased excretion of some components of the glomerular basement membrane or the mesangium matrix, increased plasma concentration of low Mr proteins such as beta 2-microglobulin and free retinol binding protein), the proximal tubule (e.g. urinary excretion of several low Mr plasma proteins, tubular enzymes and antigens), the loop of Henle and distal tubule (e.g. excretion of various prostanoids). Currently, the majority of these tests are of limited value at the individual level because their health significance, even when they are persistently abnormal, has not yet been sufficiently studied. In workers exposed to Cd, however, it has been shown that a persistent low Mr proteinuria is predictive of an exacerbation of the age-related decline of the GFR; this biological change should be considered as an adverse effect. Currently, the principal application of these tests lies in the framework of epidemiologic studies designed to assess permissible exposure levels to nephrotoxic pollutants. The study of dose-effects/response relationships based on a large battery of renal markers has allowed the better determination of the internal dose of Cd, which is not associated with significant renal risk.